[Methoxyflurane and ethanol do not inhibit the neuronal uptake of noradrenaline (uptake 1) at the desipramine binding site].
We recently demonstrated that the net accumulation of 3H-norepinephrine in the rat pheochromocytoma cell line PC12 was reduced by anesthetic concentrations of n-alkanols and the volatile anesthetics halothane, enflurane, isoflurane, and methoxyflurane. In PC12 cells, as in adrenergic neurons, norepinephrine is transported across the plasma membrane by a saturable, high-affinity, carrier-mediated mechanism (uptake1), which follows Michaelis-Menten kinetics, is energy- and sodium-dependent, and is inhibited by low concentrations of cocaine and the tricyclic antidepressant desipramine. Although uptake1 is the most important process for the removal of norepinephrine from the synaptic cleft, the net accumulation of norepinephrine within the neuron also depends on other factors including its vesicular uptake and storage within the granules, its metabolism by monoamine oxidase (MAO) and catechol-O-methyltransferase (COMT), and the efflux of its more lipophilic metabolites. In our previous report we could not exclude the contribution of any of these factors to the observed inhibitory effects of volatile substances. Therefore, the aim of the present study with ethanol and methoxyflurane was: (1) to elucidate further the exact mechanism responsible for the reduction of the norepinephrine accumulation; and (2) to investigate the anesthetics' interaction with the substrate recognition site, which is identical with the desipramine binding site on the norepinephrine carrier. METHODS. For 3H-norepinephrine uptake experiments, PC12 cells were cultured on dishes (60 mm, Nunc) coated with polyornithine. Reserpine (10 microM) was added to the culture 24 h before the experiment to deplete endogenous norepinephrine. The initial carrier-mediated transport rate (60 s) was measured as previously described. 3H-desipramine equilibrium binding was determined with isolated plasma membranes prepared from PC12 cells grown in suspension culture. The carrier-mediated uptake of 3H-norepinephrine and the specific 3H-desipramine binding were defined as those inhibited by 1 microM nisoxetine. All buffers contained 10 microM pargyline and 10 microM U-0521 to inhibit MAO and COMT. Incubations were done in the presence and absence of methoxyflurane (1% and 2% vol/vol in synthetic air containing 5% CO2) or ethanol (5% vol/vol). Media had been equilibrated with methoxyflurane by bubbling (30 min) and were routinely checked by gas chromatography. RESULTS AND DISCUSSION. Methoxyflurane and ethanol inhibited uptake1. However, reduction of uptake1 was far less pronounced than that previously found for the net accumulation of norepinephrine. Even at a vaporous concentration of 2% (corresponding with an over 15-fold half-maximal inhibitory concentration for norepinephrine accumulation), methoxyflurane produced only 58% inhibition of the high-affinity uptake...